Abstract-this document gives some definitions about PHY and MAC layer displaying its internal architecture and major functions to both layers. And as the same time states some information about cross-layer design, discussing the architecture of the cross-layer, and focusing on major methods of interfacing with giving one example of data transmission and interfacing which is meant to be very useful in this stage. Each researcher may walk through some problems during time of enhancement and optimization for the cross-layer, so here we stated some challenges to solve some problems with concentrating on number of points of classifications for cross-layer solutions.
INTRODUCTION
Cross-Layer is focusing on employ some kind of interaction at each wireless network node, between the protocols at the different layers of the OSI protocol stack. This kind of interaction is not present in the protocol stack of a wireline network node [1] .
The International Standards Organization (ISO) has developed what has come to be known as the Open Systems Interconnect (OSI) . The model tries to identify the operations required for successful transfer of data. Seven Operation layers have been identified [2] .
The Term Layering refer to the division of the communication problems into separate pieces, and refer to each piece as a layer, see figure 1, [3] .
The data link and physical layers of the model provide the services needed to establish and control communication between sending and receiving nodes. The data link layer provides facilities for the control of the transmission of data blocks and recovery from error. This layer also controls the rate at which packets are receives from the physical layer. Control of the physical layer is continued or shared in this layer in order to achieve an error free interface with the network layer [3] .
There exist individual mechanisms at every layer of the protocol stack that assist in some way in controlling the usage of the wireless channel. Like distributed fair scheduling, bandwidth monitoring and estimation at the M\AC layer [1] .
The advantages of a cross-layer design approach are direct consequences of the nature of the wireless link itself. The wireless link characteristics affect all levels of the network protocol stack, and therefore all layers must be responsive to change channel conditions. Furthermore, tight coupling between protocols at different layers exists [4] . PHYSICAL LAYER (PHY) Physical Layer Converts data into bits for transmission and converts received bits into usable data for the layers above it [3] .
Physical Layer provides the physical transfer of data bits between adjacent nodes. It focuses on electrical engineering and technology issues almost exclusively [5] .
Physical Layer is the layer responsible for converting the digital data into a bit stream for transmission over the network [6] .
This layer receives data from the data-link layer above it, and converts the data, in the form of 0's and I's, into a series of electrical signals. These electrical signals are transmitted to the receiving node's physical layer for conversion back to 0's and I's. The data is gathered into frames and passed up to the data link layer for further processing [3] . A. Physical Layer Functions
The physical layer is responsible for establishing, maintaining, and releasing physical connections between network devices. In the case of LAN as an example, the combination communications of the Physical layer and M\AC layer defines the LAN technology. For example, Ethernet is a set of Physical and M\AC layer specifications. It is possible to use multiple media types for Physical layer operations-twistedpair, coaxial, optical fiber, and wireless media can all be used to transport Ethernet frames.
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The Processes available at the Physical layer include: * Encoding, used to transform the frame to be transmitted into a format compatible with the medium. * Signal generation. * Timing and synchronization between the devices at each end of a connection. The output of the Physical layer is a signal representing a stream of bits [7] . B. Physical Layer Architecture
The 802.11 committee decided that, because there were three physical layer options, and because these options all used a different modulation technique, the best way (from a logical perspective) to combine them into a single physical layer was to divide the physical layer into two sublayers. See figure 2 . The lower of the two, the physical medium dependent (PMD) sublayer, is more tightly coupled to the physical layer option chosen. However, both sublayers have unique characteristics. The upper ofthe two, the physical layer convergence procedure (PLCP) sublayer, insulates the M\AC layer from differences in the PMD [6] . [8] .
The IEEE project 802, the data link layer was broken into two sublayers: the first specified the medium access control (MAC) sublayer, and the second specified the logical link control (LLC) sublayer. This layering was done to separate two distinct functionalities of the data link layer. The MAC functionality has to do with accessing the particular physical layer specified. This protocol module is particular to the physical layer specified. It talks almost exclusively about items such as frame formats and air interface. The second part is the section ofthe data link layer that is independent ofthe physical layer: the LLC. This portion specifies the services provided to the network layer, independent of the particular MAC utilized [6] .
Data Link Layer defines MAC sublayer as the mean to provide reliable communications between two devices. It is important to understand that the data link layer is only concerned with the data transmission between two devices, and not the entire network. Communications through a network are handled at a higher layer [7] .
The Overall M\AC layer responsibilities are divided between MAC sublayer and MAC layer management sublayer. The major responsibilities of the M\AC sublayer are to define the access mechanisms and packet format [9] .
A. MAC layer Functions
The 802 model is constructed so that the M\AC sublayer provides services to the LLC sublayer, and the two combine to form the data link layer. In general, the LLC layer defines the service interface to the network layer and is common across all 802.x implementations. The MAC layer defines how bandwidth is shared among members of its address space [6] .
The Data Link Layer provides the services and functions necessary to transmit a bit steam between two devices using some method of sequencing and error detection and correction. Any management functions provided are only from the perspective of the physical interface used to interconnect the two devices. There is no knowledge of any other connections to the two devices from the perspective of the data link layer [7] .
The The overall MAC architecture is illustrated in figure 3 , the figure is applicable to both the network and a terminal with the addition that in the network, several MAC-d entities may exist (one per terminal). The transport services of MAC have been defined by mean logical channels. Five logical channels separated into two types are described: CROss-LAYER DESIGN Cross-layer design has recently captured the interest of the research community due to its possible performance advantages over the transitional layered network design approach. To ensure QoS delivery, adaptability to channel transmission conditions should be implemented at all layers of the protocol stack [4] .
The advantage of using a modular approach are increase flexibility in upgrading certain layers, easy debugging, and low complexity. These are key properties that should be preserved in a cross-layer design approach, to ensure that the short term gains in performance and capacity can be transformed into long term gains [11] , while considering coast, maintainability and standardization [12] .
The advantages of a cross-layer design approach are direct consequences of the nature of the wireless link itself. The wireless link characteristics affect all levels of the network protocol stack [4] . A. Transport Channels The physical layer offers data transfer services to the M\AC layer. The transport channels have been introduced to model these services, representing popes for information transfer between peer M\AC entities, several types oftransport channels have been defined, each representing certain characteristics of how the physical layer transfer the information over the radio interface. A certain transport channel type is only characterized by attributes related to the layer that is offering the transport channel [13] .
IV. CROSS-LAYER ARCHITECTURES
In the following, the different types of transport channels are listed. figure 4 , The transmission time intervals are different for the three transport channels. At each transmission time interval, a transport block set consisting of one or more transport blocks is delivered on each transport channel. On the first transport channel, only one transport block is delivered at a time, and the transport block size varies. The example may correspond to a transport channel carrying a real time service, with relatively how bit rate, requiring data delivery on a constant time basis. The second transport channel on which several transport blocks are delivered at a time corresponds to a transport channel carrying a real-time service with higher bit rate. The data has been split into several transport blocks per transmission time interval to avoid too large blocks for PHY layer processing and error detection. Finally, a transport channel with constant transport block size is illustrated. In this case, the number of transport blocks, and the transmission block size, is changed when changing the bit rate on the transport channel. Thereby, resegmentation of transport blocks to be retransmitted is avoided, even if the allowed transport channel bit rate is decreased [10] .
VI.
CHALLENGES IN SOLVING CROSS-LAYER OPTIMIZATION
Cross-layer's optimization problems can be solved using iterative optimization or decision tree approaches, where a group of strategies are optimized while keeping all other strategies fixed, and this process is repeated until convergence. For the optimization of each group of strategies, one can use linear and nonlinear programming. An important aspect ofthis optimization is determining the best procedure for obtaining the optimal strategy Sopt[x]. This involves determining the initialization, grouping of strategies at different stages, a suitable order in which the strategies should be optimized, and even which parameters, strategies, and layers should be considered based on their impact on multimedia quality, delay, or power [14] .
VII.
CLASSIFICATIONS OF CROSS-LAYER SOLUTIONS.
To gain further insights into the principles that guide cross-layer design and to compare the various solutions, the following classifications of the possible solutions based are proposed on the order in which cross-layer optimization is performed:
A. Top-down approach
The higher-layer protocols optimize their parameters and the strategies at the next lower layer. This cross-layer solution has been deployed in most existing systems, wherein the APP dictates the M\AC parameters and strategies, while the M\AC selects the optimal PHY layer modulation scheme [14] .
The "top-down" approach is similar to ordering custom made furniture at a carpenter shop. The application is communicating more or less precise specification of its requirements downwards in the protocol stack, while the lower layers try to fulfill the given requirements with minimum cost [15] .
B. Bottom-up approach
The lower layers try to insulate the higher layers from losses and bandwidth variations. This cross-layer solution is not optimal for multimedia transmission, due to the incurred delays and unnecessary throughput reductions [ 14] .
In the "bottom-up" approach, the carpenter shop is offering a selection of furniture for the customer to choose from. Likewise, the lower layers are communicating upwards in the protocol stack, sets of system parameters which can be implemented with a given cost. The application is free to choose the most suitable system parameters from the set [16] .
While the "bottom-up" approach is maximizing quality of service for a given cost, the "top-down" approach is minimizing cost for a given quality [16] .
A proposed solution emphasizes on the wireless channel and physical layer prosperities. Because ofthe broadcast nature of wireless channel, and the factors such as attenuation, degrades, interference, node mobility and multipath fading, wireless channel is rather fragile and thus has dynamic behaviours. This framework tries to use optimization agent to keep other layers aware of the changes in physical layer and wireless channel. Fig 5 shows the architecture of OA-based framework.
Ification number, hop count, energy level, link status, etc, are maintained temporarily and are used as side information, which are feedback to other layers across the protocol stack [17] .
There are two types of interactions between various layers intra-layer and inter-layer, and two interaction directions are provided bottom up (by using OA and the adjacent layer) and top down (directly sending feedback information from the upper layer to the bottom layer through OA). Besides providing a feedback mechanism, OA also can be used to measure or update the link quality, thus it can be used to provide QoS provisioning for different types of traffic [18] . The APP layer optimizes the lower layer parameters one at a time in a bottom-up (starting from the PHY) or top-down manner, based on its requirements. However, this approach is not always efficient, as the APP operates at slower timescales and coarser data granularities (multimedia flows or group of packets) than the lower layers (bits or packets), and hence is not able to instantaneously adapt their performance to achieve an optimal performance [14] .
It uses either top-down or bottom-up approach to allow the application layer optimizing the lower layer parameters one at a time. However, due to the slower timescales in the application layer operation, this approach may not be optimal at all time [19] . [14] .
It considers the passing of traffic information and requirements from the application layer to the M\AC layer allowing the M\AC layer to optimize the transmission.
However, the approach is effective only when the application layer sets requirements that can be met by the M\AC layer which is not a necessity in practice [17] .
E. Integrated approach
In this approach, strategies are determined jointly. Unfortunately, exhaustively trying all the possible strategies and their parameters in order to choose the composite strategy leading to the best quality performance is impractical due to the associated complexity. A possible solution to solve this complex cross-layer optimization problem in an integrated manner is to use learning and classification techniques. For this, we identify content and network features that can easily be computed and are good indicators of which composite (integrated) strategy is optimal [14] .
It mixes and matches the above approaches to provide a combined strategy for cross-layer QoS design [17] .
VIII. CONCLUSION
As a conclusion Physical Layer is responsible to provide the physical transfer of data bits between adjacent nodes, the major function is establishing, maintaining, and releasing physical connections between network devices.
Data Link Layer defines MIAC sublayer as the mean to provide reliable communications between two devices. The major function is providing services to the LLC sublayer, and the two combine to form the data link layer.
The interfacing between those two layers is recently major interest of the researchers due to its possible performance advantages over the transitional layered network design approach.
